




Author(s)金光, 三男; 安井, 孜; 磯川, 幸直; 河上, 哲; 山中, 聡恵
























1711 2010 166-203 166
167




























2 2 ( )
([Sl, 1992 ])
: ( ) $-$ ( ) 11, 10, 9, 8, 7, 6, 5, 4, 3




$\underline{\prod 11}$ $2\cross 9=18$ 2 9 $2+9=11$
( ) $-$ ( ) 2O–9 $=11$











13 12 14 $2\cross(m-1)$
2 $\cross m$
[S2, p.55, 1991 ] 3
3 2







$8$ ([Ko, 1998 ])
$8$ :8, 16, 24,32, $\cdots$ 1 10
: $8\cross 1=8,8\cross 2=16arrow 7,8\cross 3=24arrow 6,8\cross 4=32arrow 5,8\cross 5=$
$40arrow 4,8\cross 6=48arrow 12arrow 3,8\cross 7=56arrow 11arrow 2,$ $\cdots$ 8, 7, 6, 5, 1
?
8 $8a$ $8(a+1)$ 10




1 1 ( [SK, p.18-19, 2000 ])
3
7
9 9 9 $9\cross 9=81$
[S, 2005 ]





















G. ([P, 1964 ]) 2
( ) 0,1 1,0
$n$ $2n+1$ $n=1,2,3,$ $\cdots$ $n$ $2n-3$
$n+1$ $n$
$($ $45=10+16+19)$
$n$ 1 1 $(1+x+x^{2})^{n}$ $x$
1 ( ) 010; 2 01110; 3 0123210;
4 013676310; 5 0 1 4 10 16 19 16 10 41 o; 6
O 1 5 15 30 45 51 45 30 15 5 1 0.
7 016215090126141126905021610, $\cdot\cdot\cdot$
$(1+x+x^{2})^{n}$ $x=1$ $3^{n}$
( ) $3^{n-1}$ $x=-1$ $(1-1+1)^{n}=1$
$n$ $+$ 1













( [NY, P23,1982 ])










1, $B_{0}$ 1( 1 ; 11), $A_{2}$ 1, $(B_{0}, A_{1})$
2, $C_{0}$ 1( 2 1 2 1), $A_{3}$ 1, $(B_{0}, A_{2})$ 3, $(C_{0}, A_{1})$
3, $D_{0}$ 1( 3 1 3 3 1), $\cdots$ $A_{0}$ $P_{n}$
$(m+1)$ $(n+1)$
$m+n^{C}n$
















7( $[0O$ , p.29, 2006 ]) 8
,
3 1 $s^{C_{3}}$
7 31( [00, p.29, 2006 ])
3 2 4
8 5 2 4 2 4
5C2 $\cross$ 4C2 $=60_{\text{ }}$
8 2 $K_{m,n}$ $m$
$A,$ $B$ $n$ $A\cap B=\phi$ $A$ 2
$B$ 2 $m^{C_{2}\cross n^{C_{2}=\frac{1}{4}mn(m-1)(n-I)}}$











Y.L.Jin and M.Kanemitsu([JK, 2007 ]) 2 (
2- ) $n_{M}$ ( ) $n$
$G$ $(d_{1}, d_{2}, d_{3}, \cdots, d_{n})$
$n_{M}= \frac{1}{8}(\Sigma_{i=1}^{n}d_{i})^{2}-\frac{1}{2}\Sigma_{i=1}^{n}d_{i}^{2}+\frac{1}{4}\Sigma_{i=1}^{n}d_{i}$
2 $K_{m,n}$ $(n, n, \cdots, n, m, m, \cdots, m)$ 2–
$n_{M}$ A$mn(m-1)(n-1)\backslash$
$f(\lambda)=\lambda^{n}+C_{1}\lambda^{n-1}+C_{2}\lambda^{n-2}+C_{3}\lambda^{n-3}+C_{4}\lambda^{n-4}+\cdots$
$C_{1}=0,$ $-C_{2}=$ $C_{3}=2\cross$ $C_{4}=n_{M}-2n_{C}$ (
$n_{C}$ ) $0=C_{4}=n_{M}-2n_{C}=$
$\frac{1}{2}mn(m-1)(n-1)-2\cross\frac{1}{4}mn(m-1)(n-1)$
































$\frac{(-1)^{3}C_{3}}{2}$ $=$ ( ) $C_{3}=-2\cross$ ( $3$ ) $\circ$
$C_{4}$ 2– $n_{M}$
$n_{C}$ $C_{4}$
$a_{i_{11}}$ $a_{i_{12}}$ $a_{i_{13}}$ $a_{i_{14}}$
$C_{4}= \sum_{i_{1}<i_{2}<i_{3}<i_{4}}$
$a_{i_{31}}$ $a_{i_{32}}$ $a_{i_{33}}$ $a_{i_{34}}$
$a_{i_{21}}$ $a_{i_{22}}$ $a_{i_{23}}$ $a_{i_{24}}$
$a_{i_{41}}$ $a_{i_{42}}$ $a_{i_{43}}$ $a_{i_{44}}$
$(=n_{M}-2n_{C}$ (N.Biggs $[B,$ $1993$ ]) $)$
[B] NBiggs, Algebraic Graph Theory (2nd Edition), Cambridge, 1993




[JK] $Y.J\dot{m}$ and M.Kanemitsu, Beck $s$ graphs associated with $Z_{n}$ and their characteristic
polynomials, Intemational Joumal of Applied Mathematics and Statistics, Vol. 11, No.
7, (2007) 81-93.
[K] ( 7), 1995
[Ko, 1] Do Mathematics
(1998) 80 12 210-220,




































































$=$ $\cross$ $\div 2$ . 5
6 :




$Scm^{2}$ , $h$ cm $Vcm^{3}$
$V=Sh$ 1
:






































) [12] [21, 4 ]
3
4 3
1990 8 2 23







[16] 2 [15] I,
27 1, 7 [13], 4 [21]
[22]
2







5 ( 3 )
$K$ $V(K)$ $K$ $S(K)$
( ),
(1.1) 12 5
5.1 ( B) ( )
$\lim_{narrow\infty}\frac{1}{n}=0$
(1.1) (cf. [22, pp. 364-365]) : $\triangle ABC$ $D$
$S=S(\triangle ABC)$ , $h$ $K$ $DA$ $n$
$A_{1},$ $A_{2},$
$\ldots$ , $A_{n}(=A)$ $A_{k}$ $DB,$ $DC$
$B_{k},$ $C_{k}(1\leq k\leq n)$ $\triangle A_{k}B_{k}C_{k}(1\leq k\leq n)$ $\triangle ABC$
$\triangle A_{k}B_{k}C_{k}$ $A_{k}A_{k+1}$ $K_{k}(1\leq k\leq n-1)$
$\triangle A_{k}B_{k}C_{k}$ $A_{k}A_{k-1}$ $L_{k}(1\leq k\leq n)$
$V(K_{k})=V(L_{k})=S( \triangle A_{k}B_{k}C_{k})\cross\frac{h}{n}=\frac{h}{n}\frac{k^{2}}{n^{2}}S=\frac{k^{2}}{n^{3}}hS$.
$\bigcup_{1\leq k\leq n-1}K_{k}\subset K\subset\bigcup_{1\leq k\leq n}L_{k}$














: $K,$ $K’$ $S$ $h$ $V(K)_{\overline{7}}^{\underline{i}}V(K’)$
$|V(K)-V(K^{f})|>0$ $\frac{Sh}{|V(K)-V(K’)|}<n$ $n$ (
$\{n\}_{n\in N}$
).
(5.2) $|V(K)-V(K’)|> \frac{Sh}{n}$ .
(5.1)
$\sum_{1\leq k\leq n-1}\frac{k^{2}}{n^{3}}hS<V(K),$ $V(K’)< \sum_{1\leq k\leq n}\frac{k^{2}}{n^{3}}hS$.
$|V(K)-V(K’)| \leq\frac{1}{n}Sh$ .
$n$ (5.2) $V(K)=V(K’)$





(C) $K$ $K_{1}$ $K_{2}$ $V(K)=V(K_{1})+V(K_{2})$ ,
(d) $K$ $L$ $\Rightarrow V(K)=V(L)$ ,















[17, \S \S 44-48]
:
( $v$ ) 1 $C$
1 $\frac{v}{10^{i}}$ $(i=0$ $i\in N)$ $C_{i}$ , $C_{i}$ $(U_{i}$-
) $R^{3}$
6.1 $K$ $U_{i}$ - $n_{i},$ $K$ 1 $U_{i^{-}}$
$m_{i}$
$n_{0} \leq\frac{n_{1}}{1000}\leq\cdots\leq\frac{n_{i}}{1000^{i}}\leq\frac{m_{i}}{1000^{i}}\leq\frac{m_{1}}{1000}\leq m_{0}$ .
$\lim_{iarrow\infty}\frac{m_{i}-n_{i}}{1000^{i}}=0$ $\lim_{iarrow\infty}\frac{n_{i}}{1000^{i}}(=\lim_{iarrow\infty}\frac{m_{i}}{1000^{i}}I$ $K$ $V(K)$
$n_{0}=m_{0}$ $m_{1}=n_{1}$
$=$ $\cross$
$K$ $K_{1}$ $K_{2}$ $V(K)=V(K_{1})+V(K_{2})$ .
[17, \S 28] [17]
[17, \S 48]
6.1 ( ) $K$ $K$







$(x, y, z)$ $(x+az, y+bz, -z)$




( [18, p. 76]), (11)
61 (1.1)




$g:R^{3}arrow R^{3},$ $g(x, y, z)=(\alpha x, \beta y, \gamma z)$ $(\alpha, \beta, \gamma>0)$
[20, 541]. $\alpha,$ $\beta,$ $\gamma$ $g$
$g$ $g$ $U_{i}$- (\S 6 )
$g(U_{i})$ $g(U_{i})$ $U_{i}’$- $V(U_{i}’)=\alpha\beta\gamma V(U_{i})$ .
6.1 $K$ $K$ $E,$ $K$
$I$
$m_{i}$ $n_{i}$ $U_{i}$- $g(K)$
$m_{i}$ $U_{i}’$- $n_{i}$ $U_{i}’$- $V(E)-V(I)$
$V(g(E))-V(g(I))$ $g(K)$ $\alpha\beta\gamma V(K)$
$V(K)=V(L)\Rightarrow V(g(K))=V(g(L))(=\alpha\beta\gamma V(K))$ . $\square$
7.2 $R^{3}$ $O$ $E_{1},$ $E_{2},$ $E_{3}$
$E_{1}=(1,0,0),$ $E_{2}=(1,1,0),$ $E_{3}=(0,0,1)$
$\triangle OE_{1}E_{2}$ $E_{3}$ $K$ $V(K)$
$OE_{3}$ $K’$ $V(K’)$ 3 1
185
186
$K’$ $K$ $(1, 0,0),$ $(1,1,0)$ ,
(1,1,1), (1,0,1) (0,0,1) 3 (0,0,1),
$(1, 0,1),$ $(1,1,0)$ 2 $(1, 0,0)$ $K_{1}$ ,
(1, 1, 1) $K_{2}$ $K_{1}$ $K_{2}$
$K$ $K_{1}$ $K$
$K’$ 3 1
(1.1) $L$ $O,$ $F_{1},$ $F_{2}$
3 $(1, 0,0),$ $(1,1,0),$ $(0,0,1)$ 3 $F_{1},$ $F_{2},$ $F_{3}$
$f$ 72 $K$ $L$ $-$
$K’$ $\triangle OF_{1}F_{2}$ $OF_{3}$ $L’$ 7.1




( [14, p. $29|)$ , :







(2) $= \frac{1}{3}$ ( $\cross$ )








(2) $K$ $K_{1},$ $K_{2}$ $K$ $K_{1},$ $K_{2}$
(3) 2 $K,$ $L$ $K\subset L$ $K$ $L$ (
).




$x$ $x$ $yz$ $S(x)$
[6] $S(x)$ $x$








[6] $m$ , 17
[7] 2O 9













[13] M. GM. ( ),
2002 12
[14] 1975 5










































$\bullet$ $X_{t}$ 1/2 (
$X_{t}$
$0$ 1 1/2 ).. $1+X_{t+1}$ ( !)
$e_{t}=q_{t} \cdot\frac{1}{2}+$ $($ 1 $q_{t})\cdot(1+e_{t+1})$ . (1)
(1) $t=0$
















$N$ $N$ 3 5 7 $x,$ $y,$ $z$
$a,$ $b,$ $c$

















13 1 5 7
25 1 3 7
37 1 3 5
1
3 1 5 7 $N_{1}$ $N_{1}=$
$3x+1=35y$ $x,$ $y$ 2 1 $N_{1}=$
$105k_{1}+70$ ( $k_{1}$ ) $k_{1}=0$
$N_{2}=70$
2 $N_{2}=105k_{2}+21$ ( $k_{2}$ )





2$N_{1}$ 3 2 5 7 $3N_{2}$ 5
3 3 7 $2N_{3}$ 7 2
3 5 2$N_{1}+3N_{2}+2N_{3}$
3 2 5 1 7 2
2$N_{1}+3N_{2}+2N_{3}$ $=$ 2 $\cdot(105k_{1}+70)+3\cdot(105k_{2}+21)+2$ . $(105k_{3}+15)$




( 1999 77 )
1 1
13 8
13 $8=(10+3)$ $8=(10 8)+3=2+3=5$
(
). 2 $(=10 8)$ 8 10




2022 $77=(2000+22)$ $77=(2000 77)+22=1923+22=1945$
2000 77



















$u,$ $v$ (2) (3)
(4), (5) (5)
$v=$ $\frac{p}{3}$ . $\frac{1}{u}$
(4)
$u^{3}$ $( \frac{p}{3})^{3}\frac{1}{u^{3}}+q$ $=$ $0$























3 (2) (8) ? (8)
$($ 1 $k^{3})x^{3}+3(a k^{3}b)x^{2}+3(a^{2} k^{3}b^{2})x+(a^{3} k^{3}b^{3})=0$
3 (2)
$a$ $k^{3}b=0$ (10)
3 $(a^{2} k^{3}b^{2})=p(1 k^{3})$ (11)
$(a^{3} k^{3}b^{3})=q(1 k^{3})$ (12)
3 $a,$ $b,$ $k$
3




(11), (12) $a,$ $b,$ $k$ $u,$ $v$
$p=3 \frac{a^{2}k^{3}b^{2}}{1k^{3}}=$ $3k^{3}b^{2}=$ $3uv$








http: $//www.mhIw$ . go. $jp/toukei/saikin/hw/life/life04/$
[5] ( )
[6]










( ) ( )
1 1
2
1. $f(x)=ax$ $x,$ $y$ $a(x+y)=ax+ay$
$f(x+y)=f(x)+f(y)$
2. $f(x)=x^{2}$ $x,$ $y$ $(xy)^{2}=x^{2}y^{2}$
$f(xy)=f(x)f(y)$
3. $f(x)=a^{x}(a>0)$ $x,$ $y$ $a^{x+y}=a^{x}a^{y}$
$f(x+y)=f(x)f(y)$





1 $)$ $x,$ $y,$ $z\in \mathbb{R}$ $(x+y)+z=x+(y+z)$
2 $)$ $x+0=0+x=x$
3 $)$ $x\in \mathbb{R}$ $x+x’=x’+x=0$ $x’\in \mathbb{R}$
$x^{f}=-x$
$\mathbb{R}^{+}=$ { }
1 $)$ $x,$ $y,$ $z\in \mathbb{R}^{+}$ $(xy)z=x(yz)$
2 $)$ $x\cdot 1=1\cdot x=x$




$x\circ y\in G$ $G=(G, \circ)$
1 $)$ $x,$ $y,$ $z\in G$ $(x\circ y)\circ z=xo(y\circ z)$
2 $)$ $e\in G$ $x\circ e=eox=x$ $e$ $G$
3 $)$ $x\in G$ $x\circ x^{f}=x^{f}ox=e$ $x^{f}\in G$
$x’=x^{-1}$ $x$
$\mathbb{R}=(\mathbb{R}, +)$ $\mathbb{R}^{+}=(\mathbb{R}^{+}, \cross)$
$G$ $G$
4 $)$ $G\cross G\ni(x, y)\mapsto xoy\in G$
5 $)$ $G\ni x\mapsto x^{-1}\in G$
$G$
$\mathbb{R}=(\mathbb{R}, +)$ $\mathbb{R}^{+}=(\mathbb{R}^{+}, \cross)$
$G=(G, \circ)$ $H=(H, *)$ $f$
$f(x\circ y)=f(x)*f(y)$
$f$ $G$ $H$ ( )
1. $f(x)=ax$ $f$ $(\mathbb{R}, +)$ $(\mathbb{R},’+)$
201
202
2. $f(x)=x^{2}$ $f$ $(\mathbb{R}^{+}, \cross)$ $(\mathbb{R}^{+}, \cross)$
3. $f(x)=a^{x}$ $(a>0)$ $f$ $(\mathbb{R}, +)$ $(\mathbb{R}^{+}, \cross)$
4. $f(x)=\log_{a}x(a>0, a\neq 1)$ $f$ $(\mathbb{R}^{+}, \cross)$ $(\mathbb{R}, +)$
$T=$ { 1 } 1
5. $f(x)=e^{ix}=\cos x+i\sin x$ $f$ $(\mathbb{R}, +)$ $(T, \cross)$
( )
1. $f(x)$ $x,$ $y$ $f(x+y)=f(x)+f(y)$
$f(x)=ax$
2. $f(x)$ $x,$ $y$ $f(xy)=f(x)f(y)$
$f(x)=x^{\alpha}$ ( $\alpha$ )
3. $f(x)$ $x,$ $y$ $f(x+y)=$
$f(x)f(y)$ $f(x)=a^{x}(a>0)$
4. $f(x)$ $x,$ $y$ $f(xy)=f(x)+f(y)$
$f(x)=\log_{a}x(a>0, a\neq 1)$ $f(x)=0$
5. $T$ ( 1 ) $f(x)$























$n$ $f(1)=f(n \cdot\frac{1}{n})=f(\frac{1}{n})^{n}$ $f(1)=a$ $a=f( \frac{1}{n})^{n}$







$f(x)$ $a^{x}$ $f(x)=f( \lim_{narrow\infty}x_{n})=\lim_{narrow\infty}f(x_{n})=$
$\lim_{narrow\infty}a^{x_{n}}=a^{x}$
$0$ $($ $2)$ ( ) $($ $3)$
1 $($ $3)$ ( )
$($ 3 $4)$ $($ $1)$ $n$ $($ 3 $4)$
( 5 ) $($ $5)$
( 5)
5. 1 $0$
1.
(
) 5
$\grave$
203
